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, 2. 0«tO±t< 1 0^-C$>5x^tl«fn^D (aj|?*5/K) 

d. «*v^U«t«»j«rA^3— A^*r*trWK* T/va-zHilft 

fifj«*fi<0*l>fc< £ fc— + (2 0) fifi%«r^«)*5 < tt5r>rW=i— /KZ>*/lx|tttT 
S/:/?* KZ)^t^fo-;l/W:o#/>/i< *<b4*tl (4 : 1) -CfoS ; 

e. #y (3iaKd|fi/K) ft*fr(b>ffim£ft1t^—'r;i>hl><te^* : rsi'&& 

tt5feM$^fcARCt4, ARCs^miaoTU'^ h/ARC^ 
<OtiS^Sr^< U «W»7t43J:t/ARCJBJI£^^r^#$nfc7t^«ftSr 

ah^u 4b«cK»«wi6**rw^-«fcRrattARc^>f y^-©£>st 
«atBefeA$ixfcARcttLfiK«i. 

IK^^j^ 7 otzfci^ L i 8 otwtsaM i ettoiarim. 
3. #y (aaK*vK) ti*^7*;-^A-*^iint Ky ^8fjm 
mtf^is/tf?*?, o-t i/^-;vx^;/]?7 7^, /Ky^y>> 
^/v^-x/k # y ^ y ^ wat****^ k*s y ^ y 

5. Sfe^7>3& s #fitl07tl-i3^T, 1 0 0 gMo#/>#< £fc 1 0, 0 

oo ( y y h/u z^e/v- c m) ^/i^ibfc^&£^i-5S£jfc>l 1 tHifeojja^ 



-2- 



o 

6 . ft^^dS g *ft»lDllfe**-Cfc *) *5 i tfA R C g HLflBfttC&V >T^# < 

10. i»^4-t Kd^V-^, fl-^TV^U-V-C&SeS* 

1 1. ShfWt&tfd e e P *^j»»lRS!!W-CfcO*5j:^ARC^d e e p*^ 

12. dee p^^HR^^t Kndr^fHiTt h^/V, 

13. dee pm*\>myttiL$kmi2-\i Kn ^^/V^VTifcaiS*^ 1 2 

14. dee p*^»lR^iS^#«#iSl^;*A'#VifcJ: «9 

is. dee p%ftmm$i%tmi9-T>> h?±>'*;i'#>m~?]bz>m*mi 

i 7. &<M£sm&as{£#»£p - h/^>^^>K"efe5fS^i eta® 

is. t^;*??* vmm&z. o*m<Dm&&*^'tz>iihTjv*cMt*7 
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§8*® 1 lS®tf>*&/&&> 0 

2 0. M^* J 7 0lt%^l-> yl/Sr^-t* § 

2 2. a^OfiS»COft#*i5 0%^^L9 0%O^5|£fir7 7 Mfct Kp*V 
A^MM"!) Jfal 0%&l*L5 0%O7 5 S~f7* hUlMffJH* ftbtftc 

2 3. ir^lil^^|)6 0%^^t8 5%©S!i^7 7 Mfct Ko^> 

2 4. a. 7 hiC/My^-^^tSfc*^, (i) 

^-t>U<tt*/^#l^-M^»*»i (ii) 2. 
0 J: 9*€r < 1 05tc^^^^t^ffiSr^frs^y (x^^K) 8M&fc«r, 
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2 5. mf&ftm&ifim 5 o%fr^L9 o%o^-!; ^-^^77 bit^> 

2 6 . @7£$H§/£^ 6 0%^L8 5 U 7 Yit'<4 > 

mi 5%&V^3 5%<DT ^ SZfyX K ^f>WC^2%^^L5%(Oy 

2 0^^12 2 0^3 0^^11 2 0»# 
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2. ttmBMWt* 

tarcj ) aAsmcaN^sMpriK^ , «*.tfiSi^ig»sss ( 

differential solubility) 3r^pr5*K V l/j$£Xfitf }) << % 

E^lfcARCsliil, 09*.tfN-*?vi'fcrn y K> (NMP) , Hf>^^ 
uy? hyj8i(;THFA«rfi!ffit5riM8ti>!), *^foWftH:»att-e 

Srffi i"*3fc>*>, 7-f/uA0>»*0>^ji5U 0f*.lf*.<l$. 

o 

<Dtcib<D/U ^BHSH"* &H£#& Ct^5o 2 A^IRM^bttaK y ^—31 
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=j— r>< ^yizi&mznx^^o ^^ii *timz, &^m&, M^m^v 
tf6<4®, w^wr (i) mmm7 * frMz&rttt' j rftt£%¥&& ; (2) «^ 

7th^ h^Wtt ; (3) «J^fc^ffiT<0f3 l »F3cJ£te ; (4) 
tt^rSfc»«>mjRlcr±3FM*^J«tt«;*J:t^ (5) gi&MsilM i®i;:*fL 
T#rriEte-0ifeS<fc9l^ *«ttfcfflfiMMtd e e p (g&B, 7^-^) K^M 

±IB«*<OHAJiafife«ltt*B»ff| : ^4 34 1 8 5 9^; 14 4 7 8 9 3 2^; 
^4 5 186 7 6t;f4 7 34444f ;i5 034 304t; *5£tfSg5 3 
7 6 5 0 4-^-iC^^$tLTV^5o 

*§$FfF^3 7 4 4 9 0 4#*>J;tJ^4 1 4 9 8 8 8f liHA^-r^ V/i: 
ft*flfc!ftft*!k m*&T i?7 ±* Vis rm&taWtolz (RJ&£* 

^J:9^^-T^>^»ARCJ|^, i-^t>*>^J5 0 0-2 5 0 
^LT^WiC^9 0- 1 4 0^lfctt**LfcS>, 7* hu-^* h±Ji 
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mti&nmmmo 636941 -^ti: dee p&ft&f&mit&ARC&MTF-tZ 

, a-f^vWp^fftltMOd e e pUVU y^7 7^- (J. Sturd 
evant, M. Chaara, R. Blliot, L. Hollifield, R. Soper, D. Stark, N. Thane 
, J. Petersen, "Antiref lection Coating Process Charaterization and Impr 
ovement for DUV Lithography at 0.25 /tin," , SPIE Proceedings: 1995 Inter 
national Microlithography Symposium, February 19-24, 1995) (£&33# 1 b£> 
b L,X-mz.m&£Mz7 - I 5/* ?n^<DMktt^<T&\,\ E . P. 06 3 

6 9 4 i<DnfoWlte±Tfi2lz&\,^xmM£1rit: 1 o ooAf^^)=>-f^y^ 

XX*3. 1/^ ?vXDft¥&m (deepU. V. 24 8nml:t) K^tfl^ 
?'<AT* ({it?) 43J:tf^-j5fe*J«i©a3feSr^< 0 
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\c s mm^-c. Lfr\.m&tem£-&iz&m\z&mzti&%Tm arc tvx& 
@ 3 a i m a r cmm <vit vxd^x* *s®m v^yy m&mwt^zm-j- 

o 

03Bttdee p f^AR CMm<DlZft<D^7$**/Wm?y y hm&m<0{£ 
*^PJwMkl4HA ARCtt-ifttti:, UkPrf^y Mbit Kn^A^fB 

t, ±&mmn2. o <-> i«p^:^<, a>oio. o c-h xv^is^tf* 
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<Pn&<om& (7 0-1 8 0*0 (07;^^/i^t^I^ 



i . x-tf*i/®m 

WfS^y (m^^K) 8Mi£&^u ^ur if9^tcifx7aiy-/WA-3i 

^7^, y ^y^sM^— tvk #y^y^A-r^>\ saj&jttrR^ 
jk^^k, *5<fct*#y ^y *y*j/v^*'Tfr*$&~rz> 0 2. 0 (2« ^_t<ow 
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;Ui$ >>m{t&m*. ARC feflCOV ^T±fE $ H/c3t^®S^^#tCJ^-f -5 £ 
h^Sg^-c^Si 0 O^AS0d»fe< Hiooo 0<o*A4ft3teflW ( 

@& $ *tfc>*ynr y /i* <o«g^^ «fcoTM$ni^ 3- i^arc 

) 4-t: Ko*V7t h^m/Vt 4-^ h^^VXr^ft h\ 3, 4-i* 

flHtSr* IH3A^^-t- 0 :nf)Ott\ 4- fc Kn3ri/-0, ^-^>7^f 
l/V (S3 A (a) ) 3 6 5nmT^^ft&£#£fc&^lC&£LV^ 

mmftmm&ntzfr^ g|3B (a/it^tf) (OT^tiSt Kndrv'yutm 

^iU^77MiSt'fc^ 2-fc KD^^fy^y (03B ( 



e) ) (i, 2 4 8 nm-CeOSV^R^OfcfetWiC^SLV^ 3?«JS*«a;#/l' 
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3. ifcttft 

^i-^^r^ft misr^ts, w*icr^*>Hk, 

^f7t^y K*W^-(DCYME L R 3 0 0£fcteCYME L R 3 0 3 (L F) 

ES^lc * ^Mt £ tilt ty^is- ft /is J* TASf t Kflt^ot, 2i 
0^*v>S^^i-t><ods, &vMfrjfc£;fctt. Mfc^flMfcttfL *»J:tJWv«K 

5. ^ir^P^J 

ho^^^a-/V^^i9cor^^-^co^-^Jt^, »*U<tt^<c< 
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ftJMB&H&!Hk 0!tlf3M*^-OFLUORAD FC-17 1*fcliF 

c-4 3 o<d& oftffitmtifflm* (m^mm^m^^x) 50/i^nooo 



1 h#V-2— ^n^V — A/ (PM) , 
PMTiTT- K 3i?vU y*i/?u K 
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Sr. #y (*#*i/K) »*ttb«itt^ x#*W#9y^«HtWt« 

, ^^^/<-r-e^7^ Mb&^##Ti-^T#j 1 0 o<cv^u^2 0 ot-c 

1 0fia%<O±H^^*ipdS % «SS«r 1 5 0 0^t5 OOOrp raf 3 0#l> 
50 0*^12 5 0 0 A7^/UAV«rSA-Tftfe«>lCARCmR^V^rftftK| 



SS*4^9 7 h ^ U :f^-44/W V^- 50^^U9 0 6 0 ftl^L 8 5 



1 0*^15 0 



1 5ft^l3 5 
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#5o ARCIi, 1 000/£t>L6000 r pm-C30/i^l90^^^y3 
— y^:iotji/lt?) 0 1 50 0^^13 500 r pmCDJ* 

-^^V^^#afc^l^#t^* *fc°V^-7^ ARC&12 0 

@-C«fe#f^it5o 1 5 0&V^2 0 Ot:cO#fe£tttti&&:ioJ:U'6 0ft1/^L9 0# 

teste*, H2fcH5ftttK:*-r. 

„ #Jxtf0 2 , Cl 2 . CF 3 , HCF 3 , SF 6 , ^tlb<ON 2 . Ar, HetOi 
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ffixifc 1 y >;/ h/K7>^ii£^^^=r^{C s W • ^ #/KDOW Chemical) #$^7* 



> (DEN®) 4 3 8 x*^>;#5y?*W ( 6 8. 8 6 s, ¥^W= 

(2oomD srt&ALfco ^#*i/mm&K&mmzmtei-zizit>^ ftmvo 

/H^fc K (4-HBA, 47. llg, 0. 38 6 ^/l') iI#P<D 1 h*c 
OOg) ^^(O^kmmcmMl^ &L\,^X1~* h*->-2-yvs<S— /l/2 Om 

T/t^i/y) *is : m&mZMf$.~rZ>-tzM^ l-^h^>-2-^n/< 

7-^8 0mlt:^LfcvD/nHJ;l/ (2 5. 4 8 g, 0. 3 8 6^) S: 

9M%-cfe5 0 

b. ARCglflJ 

±ie^-i/7^ Mba-y ^i4o. oog. t>* • k 



(American Cyanamid) it&<Di/ > JVC CYME L®) 3 0 0 t^Alt* 5 I > 



ttK&ffMfii-<Sfc:«>. itflB A RC$r4 0 0 0 r pmT6 O&m. 3* #9*R 
«tU ^1/^5 0 0 0 r pmt?3 O^^V^iU 

5%) a^cs^^a*, MisARCttis^, mm-t*3Eftt!:mm#m&m-fz> 



K«Jt 7^;VA<Dg$ (A) ^Jl/AcpiRjfcffi (@3 6 5 nm) 
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WhM (.96. 




$ (A) 
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1 2 
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1 6 
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-2.4 


0.782 


+2.0 
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ml <D%&7 9X=*ft\Z. s i/zcL/U- >Jr ^#/WShell Chemical) tfJgCD^/KV (E 



PON®) I 6 4o-9 l/l/-Ax#+J/7 ? ?©BB (22. E5t. W 

fcK (4-HBA, 12. 52g, 0. 1 0 3 RXf 1 h * *S- 2 -7 



vs<;>-)\> (6 0ml) $rSAU: 0 stf**4l«fttM -HB AfrjgJttgttK: 

hfktti-efesf h7^f;ur^r>At kd^>k (2 5mfi%7K^ 

^2. OOg) ^1-^ h^^-2-/D/V^H0ml^^r^Uc o 

Ucvny^hy/u (6 7 7 g, 0. 3 8 6*;u) SrSsJtlLfco mUBfg^KJ&S: 

^-^7^ Mfc*"!> ^-OS^#fc@?£#»gte2 9. lSS%t?fcofCo 
b. ARCHi 



(American Cyanamid) ftgoD^M CYMEL®) 3 0 3 LF>^^ft/^5 

afcA'ATA^* mfli3. 2 3 g^t/h/^^^/V^^— ^cfp^O. 3 0 
g&Jft^U ^^r^cD^^^r, 1 h^^-2-^ci/^y-7W^V>T^: 

c. ARC^f 

ttW^Wffii-6fc^, tfrlEARC$r4 0 0 0 r pmt6 0 £t>ft^ 3*#7*R 
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J&=f.A*±Jgg I X 5 OOELOi^WM I h U^* h(Dl^ay<D 



*»Ctvt\ 5/^l/-f (Shipley) *fc»0DMF<8>- 3 1 9* M/^X haft«+?6 

ARC t U^X ht«M^^rofct^(C(i, ARCJIf* 
^•Cfc59o Si<l8SjB^$*lSARCtt, hanXfctC 1 0 



mmm 1 T»is^nfcSfe»- 7 nb*y =fv-t>^;K cymel®) 

3 0 3LF> 7 S y-*;^7/iT* K^Ii^fdl<D^<b ^rTIB^it^ 



ARCj&K 



(*>j=f-?-B&»2 6. 911%) 



14.08 



• CYMEL®) 3 0 3 LF 



2. 



1 3 



0. 



1 1 



8 3.68 



te^SrfWf- ftUiEARC£4 0 0 0 r pmt6 0#W, 3* #^*R 
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mi&M4<Dl -iARC«a^?r, 6" mm&&i-t\Z2 8 0 0rpm-C6 OfMfcT 
y^-hu 2fc^-Cl 7 5t;-C6 0t^tC^^9f^«^b, ^(D^l^^l 1 6 

0t:-C12 0^ (3«(D^V^ Vf&t£JhT*&*4 0tl>) &&ttU iSfcV^^^ 
/>20 0 0 IiI-iX7^- (NA=0.52-. V^=0.5) ±. ^y^fO 
. 4- 2 m m^ffl^^rat^ov^^ M UT, S£3fcLfc 0 B*©t, 

o 

TOK I P 3 3 0 0 
TOK I P 3 5 0 0 

^M. (Mitsubishi) 8200 14N 
(Mitsubishi) 8100 16N 
fefi; (Sumitomo) P F R — 3 8 A 
JSR IX500EL 

9 i£E 05 £ LTOiVWftft/^^- ^Sr^Ufco flfe*. ARC^ 

»ARC<D*lii*«:fB 
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Onil DEN® 4 8 8 X*K*W jK5 y ?«tIB3. 2 4 s (1 

8.25: y^-yu) , 9 -T^ h7ir>^yu^Vg?4.00g (18.CU y ^-/i') 

^-^r-y-y v40. 85g^u^<y^ h y xf/urv^^^A^ Ko.20g (0. 8 

-b«E*>SJ£38«i (4.0g) £l h*^-2-:/nyV-^6.0glC^JDL#: 

K_h{C4 0 0 0rpm^6 05>^iCt?7t9^ h 1 

0 0t*C3 0»l:2 0 5t;-C6 OfH-$HC&ftfe$i*:"t % Ufc. 

SMH4tett£#-0*>'>* U2 4 8 nmtd*5ttSJffiK3te«H:l 0 0 0 AJ?"C1. 
376T*&>ofc 0 

b. ARC^j 

»«#W»-lSttARCfc, ±iaoRi£;*«ei2. 3 g (hh*#:15.4%) > cym 

EL 3 0 3 L FtfJ^Mfc^ 5$>-*/UA7/Uft KJ&J8£l. 06 g , p-hA' 
v >g? 1 tK^O. 055 g 1-^ h*is-2--?us<S — A-36. 60 g £ 

c. ARCftj 

±iE(7)ARC^ 4 0 0 0rpm"C6 0^fy=»- hltttl 7 5^-? 6 0 

iooo 9 i. 09-cfeorc o mm=<?/ux h V v ^y^t-it 1 2 

0 5 A^^J?{CO^T0.5%±^^^<i£Tt-5^t^3feSi-^o^ o 



^^iARCJi-C|ll&$ttfc 0 U^-X h5r400 OrpnTCM OS?* tfV^ — h U 



B*fcl 1 5°CT6 0#<DB:fc&&W<D&. Kft^Sh i p 1 ey MF®-3 
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^^i."ec03 0 Bit, ARCte, ±iE<0±5(-, 4 000rpm-C6 0^t 9 y 

mmtt/v<nmt*tiii (2.6%) ^>l^^. ^^^^2.8%it*ptfc 0 

a. ^^7 7 ^-Mt^fc^^^^r->y ^7 y ^^(O 9 - 7 

^«^Mt;«M^^'>!>A«fMny^yt^^(iifc 10 0m 
1 <D%^y=7^^\^ s 9-T2 V ^V^7/V^V^?P^0.90g (4.03^ y^-^) 
, DEN 4 3 8^#*w#7;y^18J!i0.72g (4. 03 ^ V *M y i/?u^ * 
V/^9. 19 g vvl^h y xf^ry^^^A^Py^ K33.9mg (0.15^ 

T\ v-^n^^-^y >-9.2gSrMDbfc 0 ft^T 5 , 13 5° -1 

3 7^2 0R#F^&#LT\ M-^77hfttMv-WLt ftWSiR 

<Dmm& u-</^m. 25ms%-c&>o)t<> 

$j2.0g<£>l -pt h*c\/-2-7u/<S— /U^r_h|5<^'>^ n^^rih/ v^j^^ 
(6.0g) iC^L, &^-Cft#L*: 0 ^€r0.2/im5^^ffij§tt§rilLT^ 
L^Lt^i^7^ K_ht-5 0 0 0rpQrC6 0 :9fffl * f >- n — h U &\<^X*&M 
{CI 7 5t"C6 0#{:bfc9+^^^o JB|PJ*7fc»2 1 0 0 0 ATI. 238"C 

b. ARC^J 

ARC?:, ±.tZ<D%£W*m<etL,tc*V =f^-fgm (8.25%dS@7£#) lO.Og, 
CYMEL 3 0 3 LF(Dyf;W^7$y-^7;ufk K^lf0.464 g> 
p- h/^^>-^/^^l7K^^2 3mg, ^n^f/y5.88g^ 



c. ARC&EE 

_blE<DARC£, ^*t^35StR±»Jl, 5 0 0 0rpnr06 fc'Vn— h U 

^U17 5t:T*6 0^(Cl^>^9^eiit:bfe 0 2 4 8 nmlC*5tt5Jg©7fc& 
ttJ?l 0 0 0 A-ei. 8 4 1 AJ?^>ARCJitC^$tlfc^^^/P 
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CLAIMS 



[Claim(s)] 

1. A. Preselected Phenol - or Preselected Carboxylic- Acid-Functionality Color, and Pori Which Has Epoxy 
Functional Value Which is Less Than Ten More Greatly than 2.0 (Epoxide) 

A color-graft-ized hydroxyl-functionality oligomer resultant with resin; this product has optical-absorption 
property effective in ARC spreading of a basal layer.; 

b. Alkylation amino plast cross linking agent guided from a melamine, a urea, benzoguanamine, or 
GURIKORURIRU; 

c. proton acid curing catalyst; ~ and — d. solvent system; containing low thru/or inside boiling point alcohol 
- the inside of this solvent system, and alcohol — ; of the total solvent content which is 4 to 1 (4: 1) even if it 
occupies 20 (20) weight % at least and there are few mole ratios of alcohol per equivalent methylol unit of 
amino plast 

since ~ and — e. the improved ARC constituent which has the ether or the ester bond guided from the Pori 
(epoxide) molecule — it is — ; 

Improved this ARC is said improved ARC constituent which abolishes the need for the amount 
thermoplasticity ARC binder of giant molecules which mutual mixing of a resist / ARC component is lost 
according to a heat-curing operation of ARCs, and the optical density improved in target exposure and ARC 
thickness is offered, and shows a high solubility difference. 

2. Constituent according to claim 1 with which proton acid catalyst has formula weight larger 80g /than mol, 
and alcoholic content solvent system has 70 degrees C of boiling points, and 180 degrees C. 

3. Constituent of publication according to claim 1 chosen from group which Pori (epoxide) resin becomes 
from bisphenol A-epichlorohydrin resin product, epoxy novolak, o-cresol epoxy novolak, poly glycidyl 
ether, poly glycidyl amine, alicyclic epoxide, and poly glycidyl ester. 

4. Constituent according to claim 1 whose Pori (epoxide) resin is epoxy novolak or o-cresol epoxy novolak 
which has epoxy larger functional value than 3.5. 

5. Constituent according to claim 1 which has molar extinction coefficient of 10,000 (liter / mol-cm) even if 
there are few color components per formula weight of lOOg in target exposure. 

6. Constituent according to claim 5 with which color component is g line absorption color, and ARC has 
optical density of at least 3.5-/micron thickness in g line exposure. 

7. Constituent according to claim 6 chosen from group which g line absorption color becomes from phenol 
functionality derivative and carboxylic-acid functionality derivative of azobenzene. 

8. Constituent according to claim 5 with which color component is i line absorption color, and ARC has 
optical density of at least 5.0-/micron thickness in i line exposure. 

9. Constituent according to claim 8 which is phenol functionality color chosen from group which i line 
absorption color becomes from azo, methine, and chalcone. 

10. i line color component is 4-hydroxy. - Constituent according to claim 8 which is beta and beta-dicyano 
styrene. 

1 1 . The constituent according to claim 5 with which a color component is a deep ultraviolet absorption 
color, and ARC has the optical density of at least 7.0-/micron thickness in deep ultraviolet-rays exposure. 

12. The constituent according to claim 1 1 chosen from the group which a deep ultraviolet absorption color 
becomes from a hydroxyl functionality acetophenone, a benzophenone, a biphenyl, naphthalene, and a 
quinoline. 

13. The constituent according to claim 12 whose deep ultraviolet absorption color is a 2-hydroxy quinaldine. 

14. The constituent according to claim 1 1 chosen from the group which a deep ultraviolet absorption color 
becomes from an aromatic series polycyclic type carboxylic acid. 
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15. The constituent according to claim 14 whose deep ultraviolet absorption color is 9-anthracene carboxylic 
acid. 

16. The constituent according to claim 1 chosen from the group which a proton hardenability acid becomes 
from a mineral acid, a sulfonic acid, oxalic acid, a maleic acid, a hexamine acid, phthalic acids, and those 
mixture. 

17. The constituent according to claim 16 whose hardenability acid catalyst is low volatility p- 
toluenesulfonic acid. 

18. The constituent according to claim 1 which is high alkylation melamine- formaldehyde resin with which 
an amino plast cross linking agent has less than 2.0 degree of polymerization. 

19. The constituent according to claim 1 with which an alcoholic content solvent system contains the solvent 
which is chosen from the group which consists of ester, Grimm, the ether, annular ketones, and those 
mixture in addition to alcohol. 

20. The constituent according to claim 19 with which a solvent system contains 70% of the weight or more 
of l-methoxy-2-propanol. 

21 . The constituent according to claim 19 in which a solvent system has the mole ratio of alcohol to the 
equivalent methylol unit of the amino plast of at least 10:1. 

22. A constituent including about 50% per weight of solid content thru/or 90% of color graft-ized hydroxy 1 
functionality oligomer, about 10%, or 50% of amino plast cross linking agent and about 0.1% thru/or 10% 
of proton acid catalyst according to claim 1 . 

23. A constituent including about 60% per weight of solid content thru/or 85% of color graft-ized hydroxyl 
functionality oligomer, about 15%, or 35% of amino plast cross linking agent and about 2% thru/or 5% of 
proton acid catalyst according to claim 22. 

24. A. In Order to Generate Oligomer Color Graft-ized Binder (I), 

Preselected phenol - or the preselected carboxylic-acid-functionality color component, and 2 
Thermal reaction is carried out under existence of the solvent which is the amount of stoichiometrics about 
the Pori (epoxide) resin which has less than ten epoxy functional value more greatly than 0, and are a graft- 
ized catalyst and low thru/or an inside boiling point solvent, and contains at least 20% of alcohol.; it is 
characterized by this reaction making Pori (epoxide) resin convert into a polyether or a polyester derivative.; 

b. It and an alkylation amino plast cross linking agent are mixed under existence of an activity proton acid 
curing catalyst.; it has an alcoholic mole ratio to the equivalent methylol unit of the amino plast which is at 
least 4:1, and, as for said solvent and said amino plast,; and all the above-mentioned compounds have the 
total solid content 3 [ about ] thru/or about 10 % of the weight.; 

since — although the becoming activity curing catalyst is included - the polymerization under storage - 
receiving ~ essential - the manufacture approach of a stable amino-plast-cross-linking ARC constituent — it 
is — Said manufacture approach by which it is not necessary to abolish the need of controlling the catalysis 
under storage by use of the catalyst activated thermally or a photo-oxide catalyst by this, and to run the risk 
of photoresist mixing, and the improved optical density in target wavelength is attained. 

25. The approach according to claim 24 a solid content presentation consists of about 50% thru/or 90% of 
oligomer color graft-ized binder, about 10%, or 50% of amino plast cross linking agent and about 0.1% 
thru/or 10% of proton acid curing catalyst. 

26. The approach according to claim 25 a solid content presentation consists of about 60% thru/or 85% of 
oligomer color graft-ized binder, about 15%, or 35% of amino plast and about 2% thru/or 5% of proton acid 
curing catalyst. 

27. Be in Approach of Manufacturing Multilayer-Resist Structure for the Micro Lithography Method. An 
improving point applies the effective ARC layer on a semi-conductor base material.; This ARC was 
dissolved in the alcoholic content solvent system. The color-graft-ized hydroxyl functionality oligomer 
guided from Pori (epoxide) resin, ; which consists of an amino plast cross linking agent and an activity 
curing catalyst - carrying out the overcoat of 30 thru/or burning for 120 seconds, and the photoresist layer 
at about 120 degrees C thru/or 220 degrees C — becoming --; 

Said method of abolishing the need for the acid resistibility basal layer containing the amount 
thermoplasticity binder of giant molecules with a high solubility difference without the need of holding the 
Pori (epoxide) molecular structure in a binder, by this. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Thermosetting acid resistibility coating and its manufacture approach Field of background 1. invention of 
invention This invention relates to the lower layer acid resistibility constituent for a multilayer photoresist 
system, and the thermosetting resin used especially for this acid resistibility constituent. 
2. Background of conventional technique Typically, the lower layer acid resistibility coating constituent 
("ARC") for using it for a multilayer photoresist system contains the polysulfone and polyimide which have 
the amount thermoplasticity binder of giant molecules, for example, a high solubility difference, (differential 
solubility) in order to avoid internal mixing with the upper photoresist. ARCs which blended these 
thermoplastics needs to use a solvent (NMP), for example, N-methyl pyrrolidone, a gamma butyrolactone, 
and THFA, and it is hygroscopicity, and these solvents have high surface tension, and show low volatility. 
Although these properties can raise a solubility difference, there is a fault. That is, dehumidifying, the 
various faults, for example, the dimple, of a film, a void, foaming, and thickness change originate in use of a 
low volatile solvent, and may arise. 

With the flow towards subhalf micron product (feature) size, the own new fault of a thermoplastic ARC 
binder is also clear. The most remarkable things in these are those inadequate resistance over internal 
mixing with a photoresist (even when a low volatile solvent is used). Although slight internal mixing is 
small in the lower part of a resist product, discriminable distortion is always produced. Since product size is 
very small, even this slight distortion is unsuitable to actual device manufacture. 
In order to conquer these faults, the need of developing the binder for ARCs has arisen from the 
thermosetting polymer which can be covered from the quick-drying solvent with which solvent resistance 
and coating quality may be improved. It is known by the high volatility organic solvent that it is fusibility, 
and the hydroxyl functionality resin (it is hereafter indicated as HA coating) used combining 2 component 
thermosetting polymer system, for example, an amino plast cross linking agent, is used for wide range 
common use industrial use coatings, such as a current photoresist constituent. So, they are very desirable 
things replaced with thermoplasticity and the amount polymer binder of giant molecules. 
However, the property in which HA coating bars those use to a lower layer ARC until now, for example, 
inadequate optical-density; (2) in a (1) super-thin layer film — low photoresist solvent resistance; ~ to 
unsuitable synthetic technical;, (5) g lines, and I line, for marketing for combining the storage instability; (4) 
chromophore in (3) catalyst-ized gestalt, so that it may be non- functionality it had essentially characterized 
by restrictive deep (deep part — deep) ultraviolet absorption. 

In the past, when HA coating is used for a micro lithography constituent, it has mainly been used as a 
monolayer photoresist. These photoresists contain the photo-oxide generating agent delayed in acid-catalyst- 
ized bridge formation to exposure. Although such a delay catalysis is advantageous to stabilization of upper 
HA coating to gelation between storage, the delay is a fault to use of HA coating as a lower layer ARC. That 
is, since a lower layer ARC is exposed for the first time after the overcoat of the layer of a photoresist is 
carried out on ARC, before making it dangerous exposure or to un-paste a base material, all the more, the 
lower layer ARC manufactured from HA coating must be hardened, and must be gelled from an activity 
catalyst. 

Moreover, though there is the conventional HA constituent, it gives slight ultraviolet absorption, 
the above-mentioned conventional HA constituent - U.S. Pat. No. 4341859; - No. 4478932; 
; of 4518676 No. No. 4734444; it is indicated by No. 5034304; and No. 5376504. 

U.S. Pat. No. 3744904 and No. 4149888 are indicating the photo mask manufactured by mixing physically 
HA coating and an ultraviolet ray absorbent, for example, azo / diazonium coupling agent, (** which is not 
made to react). However, such coating cannot still perform giving the degree of typical ARC thickness, i.e., 
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the optical density demanded by about 500 to 2500 A, or the level of ultraviolet absorption. Although more 

colors may be blended in order that such coating may raise those optical density, these photoresists are 

applied on ARC and the indispensable solvent resistance needed in order to check internal mixing with the 

photoresist upper layer when printing is typically carried out at 90 to 140 degree C is blocked. 

the Europe patent application No. 0636941 « deep ultraviolet-rays thermosetting ~ although ARC is 

indicated, so that the composition cannot be carried out — complicated — the synthetic whole — Pori 

(epoxide) 

Maintenance of a molecular corpuscle is needed and those reactivity is restricted to a deep ultraviolet-rays 
chromophore. A cross linking agent is a polyfunctional phenol system compound which has the anthracene 
part permuted as a structural core. Although functionality is ideal conditions, commercial possibility is 
restricted for the reason of some [ ARC(s) / these ]. In the first place, as for preparation of a phenol system / 
anthracene cross linking agent, chromatography purification of intermediate field and manufacture include 
many processes, such as manufacture of a compound expensive in a rather fantastic way. To the second the 
optical density of a coating product — the latest deepUV lithography (it Petersen(s) J. ~ Sturdevant, 
M.Chaara, R.Blliot, L.Hollifield, R.Soper, D.Stark, N.Thane, and J. — ) "Antireflection Coating Process 
Charaterization and Improvement for DUV Lithography at 0.25 mum, ", and SPIE Proceedings: 1995 
International Microlithography Symposium and February 19- as a thing required for 24 and 1995 Compared 
with the value of the 7-15/micron which generally suited, it is low. E. The film transmission data shown to 
coating of 1000A thickness prepared in the examples 1 and 2 of P.0636941 are equivalent to the optical 
density of for example, an only 6.8-/micron and a 3.1 -/micron, respectively (with deepU.V.248nm). A cross 
linking agent [ in / in the optical density of coating / a constituent ]: Although it may be improved by raising 
the ratio of an epoxy resin, such combination has risk of reducing resist compatibility (that is, internal 
miscibility being raised). Furthermore, a cross linking agent mostly consists of aromatic series and a 
polycyclic aromatic compound, and the increment in those concentration reduces the etch rate of ARC to a 
photoresist, and draws the etching bias (bias) of a negative, and loss of dimension control, 
so, the main technical problems of this invention cancel the fault of the conventional technique — new — it is 
offering thermosetting ARC and its process. 

The special technical problem of this invention is offering the high optical density ARC which is resistance 
to interior mixing of a photoresist by super-thin layer thickness. 

the thermosetting by which it has been improved for the wide range exposure wavelength on which another 
technical problem of this invention includes deep ultraviolet rays, I line, and g line — it is offering the 
process of ARC. 

The technical problem of this invention is offering HA coating by which it was improved for using it as a 
lower layer ARC which is among a solution, however may be stored in stability together with an activity 
catalyst so that a bridge's may be constructed before exposure, although it is after being taken out from 
storage again. 

Explanation of a drawing Drawing 1 is a reaction scheme for manufacturing the color graft-ized hydroxyl 
functionality oligomer which leaves epoxy novolak resin. 

Drawin g 2 is a hardening scheme for ARC which consists of color graft-ized hydroxyl functionality 
oligomer and a methylation melamine formaldehyde amino plast cross linking agent. 
Drawing 3 A expresses the chemical formula of the epoxy resin graft substituent for I line ARC use. 
Drawin g 3 B expresses the chemical formula of the epoxy resin graft substituent for deep ultraviolet-rays 
ARC use. 

A detailed publication and desirable mode Thermosetting HA of this invention Generally ARC contains a 
color graft-ized hydroxyl functionality oligomer binder combining the amino plast cross linking agent in the 
solvent system containing an activity acid catalyst alcoholic [ quick-drying ]. :a which this constituent 
becomes from the desirable following — ; which is the color graft-ized hydroxyl functionality oligomer 
resultant of the preselected phenol system or a carboxylic-acid functionality color, and Pori (epoxide) resin, 
has an epoxy functional value smaller than 10.0 (10) more greatly than 2.0 (2) as for the above-mentioned 
resin, and has an ARC light absorption property with the effective product obtained 

b) Alkylation amino plast cross linking agent guided from a melamine, a urea, benzoguanamine, or 
glycoluryl; 

c) It is the proton acid catalyst (for hardening) which has desirable formula weight larger 80g /than a mol. 
; and d — the alcoholic content solvent system of the boiling point (70 to 180 degree C) of whenever [ low 
thru/or middle ]. [ whose mole ratio of the alcohol per equivalent methylol unit of amino plast at least 20% 
of the weight of alcohol is contained, and is at least 4: 1 ] 
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Every time the Pori (epoxide) molecular corpuscle crosses contribution of a constituent to synthetic [ at 
large ], it is not held, but rather, when it reacts with a color, it means that either the stable ether or an ester 
bond is formed, and there is. 

the effective light absorption property for ARC - the at least 3.5-/micron film thickness in g line exposure - 
desirable — I line exposure wavelength — an at least 5.0-/micron « and — desirable — deep ultraviolet rays — 
the last of an at least 7-/micron — the optical density by the value by the spectrophotometer in ARC is 
needed. 

This constituent is hardened according to a heat-curing operation between 30 thru/or the microphone 
RORISO graph printing cycle of 120 seconds. 

Initiation matter 1 . Epoxy resin The suitable epoxy resin initiation matter includes the Pori (epoxide) resin 
which has epoxy functionality fewer than 10 (ten pieces), and includes a bisphenol A-epichlorohydrin resin 
product, an epoxy novolak, o-cresol epoxy novolak, other poly glycidyl ether, a poly glycidyl amine, ring 
type aliphatic series epoxide, and poly glycidyl ester more nearly especially. Although the epoxy resin 
which has the functionality more than 2.0 (two pieces) is needed, the resin which has bigger functionality 
than 3 is desirable. Especially the epoxy novolak and o-cresol epoxy novolak that have bigger functionality 
than 3.5 in the latter group are desirable. The examples of the epoxy resin initiation matter in which the 
permission in each class described above is possible are as follows. 
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2. Epoxy resin graft substituent When they are made to react to the epoxy resin graft substituent for which 
were suitable with the epoxide radical of resin including phenol nature and a carboxylic-acid functionality 
color, it forms the respectively stable ether or a respectively stable ester bond. Mono-functionality phenol 
nature and a carboxylic-acid compound are desirable for restricting bridge formation of the epoxy resin 
between graft-ized reactions. In addition, other graft-ized phenol nature and carboxylic-acid compounds 
together with a coating component must give sufficient light absorption so that the optical-density 
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requirement described above about the ARC matter may be answered. This usually means that it must show 
the molar extinction coefficient (expressed with a liter / mol-cm) of 10000 even if there is little graft 
substituent per formula weight of lOOg on target exposure wavelength. 

The desirable graft substituent for g line application includes the phenol nature and carboxylic-acid 
functionality azo dye which were suitably guided from the azobenzene. For example, especially a color like 
4-dimethylamino-4 '- hydroxyazobenzene and 4-dimethylamino -4 , -hydroxyazobenzene is effective. 
Various phenol nature functionality azo for I line application, methine, and a chalcone color can be used as 
an epoxy resin graft substituent. A 4-hydroxy benzaldehyde or a vanillin (4-hydroxy-3-methoxy 
benzaldehyde), MARONO nitril and ethyl cyano acetate and N, N' - The methine dye formed of 
condensation with the permuted valeraldehyde is an especially effective epoxy resin graft substituent for the 
I line ARC. similarly, the chalcone color produced from condensation with an aldehyde like a 4(3- or)- 
hydroxy acetophenone, 4-methoxy benzaldehyde, 3,4-dimethoxybenzaldehyde, and a SHIN AN aldehyde is 
a very useful graft substituent. The color structure which is an example is shown in drawing 3 A. In these, it 
is 4-hydroxy. - beta and beta-dicyano styrene ( drawing 3 A (a)) is an especially desirable graft substituent, 
in order to obtain a high absorbance by 365nm. 

The hydroxyl functionality acetophenone shown in drawin g 3 B (a thru/or f) for a deep ultraviolet 
application, a benzophenone, a biphenyl, naphthalene, and a quinoline compound are desirable graft 
substituents, and its 2-hydroxy quinaldine ( drawin g 3 B (e)) is desirable especially because of the high 
absorbance in 248nm. The aromatic series polycyclic type carboxylic acid ( draw_ing_3 B (g thru/or i) 
respectively) is effective in order to attain a strong deep ultraviolet absorbancy index again. In these, 
especially 9-anthracene carboxylic acid ( drawing 3 B (g)) is desirable, or [ that those useful light absorption 
properties are held although the ARC colors described above are various points in those structures, for 
example, chemistry denaturation may be carried out by the chlorine atom permutation on an aromatic series 
ring ] — or it improves — even having ~ carrying out should be understood. 

3. acid catalyst strong various proton acid ~ thermosetting — it can be used as a curing catalyst for ARC. For 
example, these include a mineral acid, a sulfonic acid, oxalic acid, maleate, a hexamine acid, phthalic acids, 
and those mixture. Preferably, formula weight is a top [g //mol / 80 ]. A low volatility sulfonic acid, 
especially Para toluenesulfonic acid are the very desirable catalysts for an ARC application because of those 
high activity and compatibility with polymer resin. 

4. Amino plast cross linking agent The suitable amino plast cross linking agent includes melamine- 
formaldehyde resin, benzoguanamine-formaldehyde resins, GURIKORURIRU- formaldehyde resins, and 
formaldehyde resin. Use of these resin in alkylation, i.e., methylation, and/or the butyl-ized gestalt is highly 
desirable in order to obtain the long storage life under catalyst conditions, about 3, or 12 months. 
CYMELR300 or CYMELR303 of American Cyanamid Company (LF) 

** — it is melamine-formaldehyde resin [ like ] methylated highly, and it is desirable especially in order that 
what shows polymerization degree fewer than 2 may obtain good storage stability, the quick quality of 
hardenability, and coating that has high solvent resistance. 

5. Solvent and additive The suitable solvent includes the ether, ring type ketones, and those mixture in low 
thru/or inside boiling point (70 thru/or 1 80 degrees C) alcohol, ester, and a glyme list, alcohol — desirable — 
at least 20 % of the weight of ARC solvent systems — containing — and the mole ratio of the alcohol per 
equivalence methylol unit of amino plast — desirable — at least 4:1 ~ moreover, it is 10:1 more preferably. 
The example of the suitable solvent about a class includes the following. 

Solvent class Example alcohol Isopropanol, n-butanol, ethyllactate, l-methoxy-2-propanol (PM), 2- 
methoxyethanol, a 2-ethoxyethanol ketone A cyclohexanone, cyclopentanone ester PM acetate, ethyl 3- 
ethoxy propionate, Methyl 3-methoxy propionate Cellosolve acetate glyme / ether Jig lime (screw (2- 
methoxy ethyl) ether), dipropylene glycol wood ether, anisole It is desirable especially in order that the 
solvent system containing 70% of the weight or more of l-methoxy-2-propanol may obtain good spin 
coating quality and long storage life. Coating can denaturalize in the small quantity of the high-boiling point 
ARC solvent of common use like N-methyl pyrrolidone and tetrahydroftirfiiryl alcohol, if a solvent does not 
cause coating quality or a resist immiscible sexual problem in order to improve the solubility of a color 
graft-ized oligomeric binder (to 20% of the weight of all solvents). FLUORAD of a fluorine surfactant, for 
example, 3M company, Flow modifiers like FC-171 or FC-430 are 50 (based on solution weight) thru/or a 
1000 ppm level, and or they improve the homogeneity of coating on base material topography, they can add 
the humid defect between resist-ARC films to a ****** sake at a coating solution. Similarly, organic silicon 
adhesion promoters like glycidoxy propyltriethoxysilane are 0.01 (based on solution weight) thru/or 0.15% 
of the weight of a level, and they can be added in order to improve the adhesion of ARC to a semi-conductor 
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base material. 

The manufacture approach HA of this invention The mere two-step approach is used in manufacturing ARC. 
Although described above, Pori (epoxide) resin [ like ] is made to react in a first stage story, so that one sort 
of the above-mentioned phenol nature or a carboxylic-acid functionality color and an oligomeric color graft- 
ized binder may be formed. Although this is other known, it is more troublesome composition and that of 
the complicated cross linking agent and the composition made to react which needs multistage story 
composition for Pori (epoxide) is chemically contrastive. A reaction Fig. is shown in drawing J, which uses 
the epoxy novolak resin as Pori (epoxide) initiation matter. An epoxy novolak and a color are mostly 
combined in the amount of stoichiometrics, and are heated at about 100 thru/or about 200 degrees C under 
existence of a graft-ized catalyst under nitrogen covering, and a graft reaction is produced, although various 
catalysts can be used - however, a tetramethylammonium salt like : 1 chloride with two desirable molds, or 
a hydroxide and 2 tertiary amines, especially an imidazole compound. A graft-ized reaction can usually be 
performed in an ARC combination solvent. A resultant remains in a solution preferably. 
In a second stage story, the solution of an oligomeric color graft-ized binder is combined with amino plast, 
an acid catalyst, and other additives like a surfactant, and is diluted to desired total-solids concentration. 
Generally the sequence of addition is not fatal for the engine performance. In a solution, by 1500 thru/or 
5000rpm, 30 thru/or when carrying out spin coat Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. 
for 90 seconds and hardening by the after-backing attachment, 3 thru/or 10% of the weight of a total-solids 
level are typically needed in an ARC solution, in order to attain desired 500 thru/or 2500A film thickness. 
Desirable coating constituent A color graft-ized oligomeric binder, an amino plast cross linking agent, and 
desirable presentation range about an acid catalyst (based on all the resin solid content in an ARC solution), 
They are as follows. 

^fttfetft 0. 14^11 0 2ftt^b5 

When combining in these ratios, HA non-reflective coating shows the quick quality of hardenability in 
excellent resist compatibility, i.e., it mixes together and there is nothing a pan, good room temperature 
storage stability, and the baking temperature between 150 degrees C and 200 degrees C. 
Operation A thermosetting new ARC constituent is applicable to satisfaction enough on all the semi- 
conductor base materials that include polycrystal nature silicon, a silicon dioxide, silicon (oxy-) nitride, 
aluminum, aluminum / silicon alloy, and a tungsten in a crystalline list. ARC is applied by spin coating for 
30 thru/or 90 seconds by 1000 thru/or 6000rpm. The spin rate of 1500 thru/or 3500rpm is desirable 
especially in order to obtain coating uniform [ on 6"8 / and /" base material used for a semi-conductor 
manufacturer by usual ] without a defect. ARC can be burned with a hot plate or equivalent baking 
equipment for 30 thru/or 120 seconds by 120 thru/or 220 degrees C after spin coating. 150 thru/or the 
baking temperature of 200 degrees C and 60 thru/or the baking time amount for 90 seconds are effective 
especially in order to attain high solvent resistance. The hardening reaction of ARC is shown in drawi ng 2 in 
graph. 

It applies by spin coating on hardened ARC, and it can be burned weakly after that, and a photoresist is 
carried out, and is exposed, and is developed, and a desired masking pattern is produced. Exposure after- 
backing attachment by request can be applied to a resist before development. After that, it is various gas or a 
gas mixture object about a resist pattern, and in order to etch an organic material in a micro lithograph 
technique, it imprints in an ARC layer by reactive ion etching (what is known also as desiccation etching or 
plasma etching) which uses mixture with what, 02, C12, CF3, HCF3, and SF6, is known as it is effective, 
and those N2, Ar(s) and heliums etc. [ for example, ] After etching an ARC layer, a semi-conductor base 
material can be made to adhere through the pattern formed in etching alternatively, carrying out an ion 
implantation or a resist, and ARC. When these phases are completed, the dissolution in plasma etching 
and/or aquosity, or a nonaqueous nature stripping chemical removes a resist and ARC. Then, the base 
material by which stripping was carried out is [ for the further application of ARC which starts a new 
processing cycle and/or a photoresist ] ready. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/29/2005 



JP, 1 1 -5 1 1 1 94, A [DETAILED DESCRIPTION] 



Page 7 of 15 



Example 1 Manufacture of the I-line ARC guided from color-graft-ized epoxy novolak resin, and 
manufacture of property a.4-(beta and beta-dicyano vinylene) phenoxy-fimctionality oligomer DE by the 
Dow Chemical Co. (DOW Chemical) in the 11. round bottom flask which was placed all over the oil bath 
and equipped with the electromagnetic-mixing rod, the nitrogen inlet, and the reflux capacitor 
> (DEN®) 4 3 8X^^7^811 ( 6 8. 8 6 g. ¥^ltf_fl5== 8. 

6 Weight per epoxy equivalent = 178.5g [ Eq ] /and 1 -methoxy-2-propanol (200ml) were supplied. In order 
to dissolve an epoxy resin in a reaction solvent, contents were warmed and stirred under nitrogen. After the 
solution homogenized, the 4-hydroxy benzaldehyde (4-HBA, 47.1 lg, 0.386 mols) was added in said 
reaction flask together with l-methoxy-2-propanol 80ml of an addition. Tetramethylammonium hydroxide 
which is a graft-ized catalyst (25-% of the weight water solution 5) 

OOg was added immediately after that and, subsequently it washed using l-methoxy-2-propanol 20ml. It 
heated and flowed back and, subsequently said reaction contents were held at said temperature (about 120 
degrees C) for 4 hours. Subsequently, contents were cooled to the room temperature, and in order to form an 
I-line activity 4-(beta and beta-dicyano vinylene) phenoxy chromophore by the reaction with the 
benzaldehyde radical by which the graft was carried out subsequently to said resin, the MARONO nitril 
(25.48g, 0.386 mols) which dissolved in 1 -methoxy-2-propanol 80ml was added. In order to complete said 
condensation reaction, said solution was stirred at the room temperature for about 16 hours, and it 
neutralized by subsequently adding 3.15g of p-toluenesulfonic-acid monohydrates. The theoretical solid 
content concentration of the color-graft-ized oligomer in said solution is 26. 
It is 9 % of the weight. 

b. ARC pharmaceutical preparation The 40.00g of the above-mentioned color-graft-ized oligomer solutions, 
American cyanamide 

(American Cyanamid) ttS©i/^;K CYME L@) 3 0 0 * *)l<k* *5 X > - 

The ARC constituent was manufactured by mixing 2.00g of HORUMUARUDEHODO resin, and 0.50g of 
toluenesulfonic acid monohydrates, and subsequently diluting this mixture to about 6 % of the weight of 
total solids using 1 -methoxy-2-propanol. 

c. Property of ARC In order to evaluate a property, the spin coat of said ARC was carried out in 60 seconds 
and on 3 "glass disk and 3" wafer by 4000rpm. Subsequently this test piece was able to be burned for 60 
seconds at 200 degrees C by 100 degrees C for 30 seconds on the hot plate. Subsequently, in order to 
determine said solvent resistance of ARC, the stripping trial (following, reference) was performed using the 
propylene-glycol-monomethyl-ether acetate which is the usual photoresist solvent. The result of said 
stripping is shown in Table A. 

Explanation of a stripping trial The silicon base material and glass base material which were covered are 
used respectively, and the thickness of a film and the absorbance of a **-reflecting layer are determined. 
Subsequently to a photoresist solvent, it is immersed for 5 seconds, subsequently spin desiccation of said 
test piece is carried out for 30 seconds by SOOOrpm, and, subsequently it can be burned for 60 seconds at 100 
degrees C on a hot plate. Subsequently the thickness and the absorbance of a film are re-determined. When 
reduction (> 5%) which exceeds several % in the thickness or the absorbance of a film arises by solvent 
immersion, it is judged with said ARC having solvent resistance inadequate usually practically. 

1A 

7>r ;1/A<D@<* (A) yjJl&cDmjbg. (@3 6 5 nm) 

m_ mm c%) m & mm (*o 

1446 1428 -1.2 
1418 140S -1.1 

1485 1527 +1.2 0.798 0.818 +2.5 

0. 798 0. 773 +0. 1 



mm 



The response to the thickness of a film and the stripping of an absorbance was so low that it could be 
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permitted, and it was shown that this thing has the solvent resistance excellent in said ARC. Similarly, the 
optical density (5.4-/micron) of a paint film exceeded the 5/micron of target desired value in I-line 
spreading. 

Example 2 Room temperature storage stability of ARC The ARC constituent of an example 1 was left at the 
room temperature, and in order to check with time the thickness of a paint film, an absorbance, and solvent 
resistance (solvent resistance which is measured by stripping), it extracted periodically. The same spreading 
and the same printing conditions as what was indicated by the example 1 were used in order to apply said 
paint film. Storage stability is shown in Table B. Change of the property uniquely observed over 16 weeks 
for the natural fluctuation in a test method although said result showed some small deflections was a slight 
reduction of the thickness of a film, and the slight increment in the absorbance of a film, and these both were 
what may be permitted from the standpoint of use. 

IB 
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* It is related with the thickness of a reserve-strip film, and the rate of change of spectrometry. 
ShellChemical (Shell Chemical) Epon in the 250ml round bottom flask equipped with the example 3 heating 
mantle, the electromagnetic-mixing rod, the nitrogen inlet, and the reflux capacitor Manufacture of the I-line 
ARC guided from color-graft-ized o-cresol epoxy novolak resin, and manufacture of property a.4-(beta and 
beta-dicyano vinylene) phenoxy-functionality oligomer (E) 

PON®) I 6 4o-?l/ > /-^x^J/;^7^8Hi (2 2. 5 5 W 

Functional value =5, weight per epoxy equivalent = 220g [ Eq ] /, a 4-hydroxy-benzaldehyde (4-HBA, 
12.52g, 0.103 mols), and 1 -methoxy-2-propanol (60ml) were supplied. In order to dissolve an epoxy resin 
and 4-HBA in a reaction solvent, contents were warmed and stirred under nitrogen. After the solution 
homogenized, the tetramethylammonium hydroxide (2.00g of 25-% of the weight water solutions) which is 
a graft-ized catalyst was washed using l-methoxy-2-propanol 10ml. 

It heated and flowed back and, subsequently said reaction contents were held at said temperature (about 120 
degrees C) for 4 hours. Subsequently, contents were cooled to the room temperature, and in order to form an 
I-line activity 4-(beta and beta-dicyano vinylene) phenoxy chromophore by the reaction with the 
benzaldehyde radical by which the graft was carried out subsequently to said resin, the MARONO nitril 
(677g, 0.386 mols) which dissolved in l-methoxy-2-PUROBA Norian 30ml was added. In order to 
complete said condensation reaction, said solution was stirred at the room temperature for about 1 6 hours, 
and it neutralized by subsequently adding 1 .25g of p-toluenesulfonic-acid monohydrates. The theoretical 
solid content concentration of the color-graft-ized oligomer in said reaction mixture was 29. 1 % of the 
weight. 

b. ARC pharmaceutical preparation The 40.00g of the above-mentioned color-graft-ized oligomer solutions, 
American cyanamide 

(American Cyanamid) tfcS©i/^;K CYMEL®) 3 0 3 LF **>V<k* 5 I 

The ARC constituent was manufactured by mixing 3.23g of N-HORUMUARUDEHODO resin, and 0.30g 
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of toluenesulfonic acid monohydrates, and subsequently diluting this mixture to about 6 % of the weight of 
total solids using l-methoxy-2-propanol. 

c. Property of ARC In order to evaluate a property, the spin coat of said ARC was carried out in 60 seconds 
and on 3 "glass disk and 3" wafer by 4000rpm. This test piece was able to be burned at 175 degrees C for 60 
seconds on the hot plate. Subsequently the absorbance of the film in 365nm before and after the stripping 
using a photoresist solvent (ethyl lactate) and the thickness of a film were determined as the optical density 
of ARC, and a scale of solvent resistance. In order to determine the inclination in mutual mixing with a 
photoresist, the interlayer trial (following, reference) was also performed to said ARC. A result is 
summarized in Table C. The response of the thickness of the film to ethyl lactate stripping and an 
absorbance was very low, and it was shown that this thing has the solvent resistance excellent in said ARC. 
A middle class value is less than 3%, and this thing showed the desirable low potential over both resists 
mixing. 
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Explanation of an interlayer trial An interlayer trial is usually performed as following to an I-line ARC 
constituent. Said thickness of ARC is determined with polarization analysis after spreading and printing. 
Subsequently, the spin coat of the layer with a thickness [ like IXby Japan Synthetic Rubber Co., 
Ltd.500EL / of a high resolution I-line photoresist ] of 1 micron is carried out on said ARC. In order to carry 
out software BEKU of this photoresist on a 100-degree C hot plate subsequently and to ensure exposure 
covering the whole, immersion exposure is carried out on a contact printer, and subsequently it is back- 
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exposed in 60 seconds and on a hot plate at 120 degrees C. In order to remove the exposed photoresist, it is 
said test piece. ^ ^ *f (Shipley) ttfi©MF®-8 1 9*hl/^XhaM+T6 

Negatives are developed for 0 second. After drying said test piece using nitrogen, the thickness of said ARC 
layer is re-determined, when sufficient mixing with ARC and a resist takes place, it comes out, and it carries 
out and this is usually shown as % to start ARC thickness for which an ARC layer shows the increment in 
thickness and which will exist — I will come out. Probably, ARC by which mutual mixing is carried out 
strongly shows the increment in the thickness which exceeds 10% after resist processing. It is thought that 
the value below;3% considered that less than 5% of interlayer value may be permitted (start ARC thickness 
is assumed to be 1000-2000 A) is excellent. 

Example 4 The manufacture and the property of the high melamine-HORUMUARUDEHODO content I- 
line ARC which were guided from color-graft-ized epoxy novolak resin 

mmm i^&m&titcmm-y^ybit* t>y;K cymel®) 

The I-line ARC constituent was manufactured by mixing 303LF methylation melamine- 
HORUMUARUDEHODO resin and other components by the following ratio. 

ARcmm 

(t»J^-BM2 6. 9M%) 14. 0 8 

• 5/>t>K CYMEL®) 3 0 3 LF 2.13 

• p - b)i3-yx)i*>m— o. 11 

• 1 h + v'- 2 -^a/V-* 8 3, 6 8 

In order to evaluate a property, the spin coat of said ARC was carried out in 60 seconds and on 3 "glass disk 
and 3" wafer by 4000rpm. ; which could be burned at 135 degrees C - 200 degrees C for 60 seconds on the 
hot plate in this test piece, and performed the ethyl lactate stripping trial and the interlayer trial after that — 
this result is summarized in Table D. The stripping response was very good. A middle class response is 3% 
or less in all temperature, and this thing showed that said ARC had the solvent resistance which was 
excellent in the broadcloth baking temperature range. 
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example 5 the I-line ARC constituent of the micro lithograph engine-performance example 4 of the I-line 
ARC of an example 4 — 6" — the spin coat was carried out for 60 seconds by 2800rpm on the silicon 
substrate, subsequently hot-platen printing was carried out over 60 seconds at 175 degrees C, and the paint 
film of 1 165 A thickness of names without a blemish was obtained. Subsequently, various superresolution I- 
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line photoresists were applied to the thickness of 1 micron on Candidate ARC (following). ****** of the 
sample which carried out resist spreading was carried out at about 90 degrees C for 120 seconds (it is 40 
seconds respectively on three sorts of in-line hot platens), and, subsequently the mask with line spacing 
images, such as the range of a 0.4 to 2 micrometer pitch, was used and exposed on the canon 2000 I-beam I- 
line stepper (NA=0.52, a sigma = 0.5). Printing Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. 
after exposure and of the wafer sample is carried out in about 120 seconds (it is 40 seconds respectively on 
three sorts of in-line hot platens), and it is TOK's. Rinse development was carried out once [ 60 ] per second 
in the NMDW developer, and the image was made clear. 

Resist contained in a test sample TDK IP3300 TOK IP3500 Mitsubishi 8200 (Mitsubishi) 14Ns Mitsubishi 
8100 (Mitsubishi) 16Ns Sumitomo (Sumitomo) PFR-38A JSR IX500EL Horizontal cutting of the 
patternizing resist on an ARC sample was carried out for inspection by the scanning electron microscope, 
and the description of 0.35-micrometer line image was judged. In all cases, it is :, i.e., a resist, which was 
larger than 85 degrees as for the image wall angle of an image, and was perpendicular as for the side 
attachment wall. - The curve or swelling (step) of an image which will become the index of mutual mixing 
of ARC was not observed. The resist image directly patternized on the silicon substrate showed the strong 
remarkable wave pattern as what is proved by existence of the sharp periodic notch in the side attachment 
wall of an image, on the other hand, when ARC exists, there are many remarkable wave types — it is alike 
and is controlled. 

Example 6 Addition of 9-anthracene carboxylic acid to the epoxy novolak for forming epoxy novolak resin, 
manufacture of the deep ultraviolet ARC guided from 9-anthracene carboxylic acid, and engine- 
performance a. color graft-ized oligomer 25 [ equipped with nitrogen installation tubing, the magnetic 
stirring rod, the thermometer, and the capacitor with a nitrogen exhaust pipe ] 
0ml CD=ffiT7^xntr. DEN® 4 8 8x#*W #5 v 9m8& 2 4 g ( 1 

8.2 millimols, 4.00g (18.0 millimol) of 9-anthracene carboxylic acids, cyclohexanone 40.85g, and benzyl 
triethyl ammoniumchloride 0.20g (0.88 millimol) were added. The reaction mixture was heated at 96- 
degree-102 degree C under nitrogen for 16 hours, and color-graft-ized oligomer was obtained. After a short 
time, the nitrogen style was intercepted and the nitrogen exhaust pipe was transposed to the sulfuric 
anhydride magnesium dry pipe. 

It passed through 0.2-micrometer terminal point, and the solution which added the above-mentioned 
reaction solution (4.0g) to l-methoxy-2-propanol 6.0g, and was subsequently obtained was filtered. The spin 
coat of the polymer solution which the color combined was carried out over 60 minutes by 4000rpm on the 
quartz slide, at 100 degrees C, for 30 seconds, next, it was made to fully contact for 60 seconds at 205 
degrees C, and hot-platen printing was carried out. 

The spreading engine performance was good and the film absorbance in 248nm was 1.376 in 1000 A 
thickness. 

b. ARC pharmaceutical preparation About the deep ultraviolet-activity ARC, they are the 12.3g (solid 
content: 15.4%) of the above-mentioned reaction solutions, and CYMEL. It pharmaceutical-preparation-ized 
by mixing 1.06g [ of methylation melamine-formaldehyde resin of 303LF ], 0.055g [ of p-toluenesulfonic 
acid monohydrates ], and l-methoxy-2-propanol 36.60g. 

c. ARC engine performance Spin coat Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. of the 
above ARC was carried out for 60 seconds by 4000rpm, and it was hardened under the vacuum over 60 
seconds at 175 degrees C. The spreading engine performance did not have A, and it surpassed, it occurred, 
and the film absorbance in 248nm was per [ 1.09 ] 1000A of thickness. In ethyl-acetate stripping, it became 
the thickness which falls fewer about 1205 A initial thickness than 0.5%, and a film absorbance. 
OCG' s CAMP®VKDa?«^»7^ hb^Xh^ffiiBtS^HIKRfc, 

It carried out on Candidate ARC. The spin coat of the resist was carried out for 40 seconds by 4000rpm, and 
hot-platen printing was carried out for 60 seconds at 105 degrees C. The blanket on a contact printer 
mytt 1 1 5°C"C6 0»<DS)fe^ftCD^ K«*Sh i p 1 e y MP®- 3 

Negatives were developed for 60 seconds 19 inside, and subsequently it rinsed and dried. As for the result of 
resist processing, the increment in 2.86% of ARC thickness was observed, and this showed that it had the 
resistance ARC excelled [ resistance ] in mutual mixing with a resist. 

30 days after the room temperature, as mentioned above, by 4000rpm, the spin coat of the ARC was carried 
out for 60 seconds, and it was hardened. The spreading engine performance was very good. Although 
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whether the thickness of the comparison with initial value is merely slight decreased (2.6%), the film 

absorbance increased 2.8% absolutely. 

Both values show the outstanding storage stability. 

Example 7 Addition of 9-acridine carboxylic acid to the epoxy novolak for forming epoxy novolak resin, 
manufacture of the deep ultraviolet ARC guided from 9-acridine carboxylic acid, and engine-performance a. 
color graft-ized oligomer To the 100ml round bottom flask equipped with the magnetic stirring rod and the 
capacitor with a sulfuric anhydride magnesium dry pipe, it is 0.90g (4.03 millimol) of 9-acridine carboxylic - 
acid hydrates. 

DEN 0.72g [ of 438 epoxy novolak resin ] (4.03 millimol) and cyclohexanone 9.19g and benzyl triethyl 
ammoniumchloride 33.9mg (0.15 millimol) were supplied. Since it did not become a solution in whenever 
[ first reaction mixing temperature / of 95 degrees C ], cyclohexanone 9.2g was added. Subsequently, the 
reaction mixture was stirred at 135-degree-137 degree C for 20 hours, and color-graft-ized oligomer was 
formed. The solid content level of the last solution was 8.25 % of the weight. 

It added in the above-mentioned cyclohexanone reaction solution (6.0g), and, subsequently about 2.0g 1- 
methoxy-2-propanol was stirred. The coating was filtered through 0.2-micrometer terminal point filter 
media, and the spin coat was carried out for 60 minutes by 5000rpm on the quartz slide, and, subsequently 
the hot platen was made to contact enough over 60 seconds at 175 degrees C. The film absorbance was 
1.238 in 1000A. 

b. ARC pharmaceutical preparation lO.Og (8.25% is the solid content) of oligomer solutions, CYMEL which 
combined the above-mentioned color for ARC Medicine was manufactured by mixing 0.464g [ of 
methylation melamine-formaldehyde resin of 303LF ], 23mg [ of p-toluenesulfonic acid monohydrates ], 
and cyclohexanone 5.88g, and l-methoxy-2-propanol 5.49g, and it was made the solution. 

c. ARC engine performance Spin coat Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. of the 
above ARC was carried out for 60 seconds by 5000rpm on silicon and a quartz substrate, and hot-platen 
hardening was carried out over 60 seconds at 175 degrees C. The film absorbance in 248nm was 1.12 in 
1000 A of thickness. In the ethyl-acetate stripping carried out on ARC of 841 A thickness, it became the 
thickness of a 0.7% decrease, and the film absorbance of the increase of 1.3%. Both numeric values were 
what can be received enough. 

Example 8 Addition of 9-naphthoic acid to the epoxy novolak for forming epoxy novolak resin, manufacture 
of the deep ultraviolet ARC guided from 2-naphthoic acid, and engine-performance a. color graft-ized 
oligomer A magnetic stirring rod, In the 250ml 3 head flask equipped with nitrogen installation tubing, the 
thermometer, and the capacitor with a nitrogen exhaust pipe DEN It is benzyl triethyl ammoniumchloride 
0.31g (1.36 millimol) to 5.02g (28.1 millimol) of 438 epoxy novolak resin, 4.84g (28.1 millimol) of 9- 
naphthoic acids, cyclohexanone 55. 8g, and the last. 

It added. The oligomer solution which stirred the reaction at 92-degree-100 degree C under nitrogen for 49 
hours, and was combined with the color was obtained. The total-solids level of the last solution was 15.4 % 
of the weight. 

b. ARC pharmaceutical preparation Thermosetting ARC pharmaceutical preparation is the 12.3g (solid 
content: 15.4%) of the above-mentioned oligomer solutions, and CYMEL. It pharmaceutical-preparation- 
ized by mixing 1.06g [ of methylation melamine-formaldehyde resin of 303LF ], 55mg [ of p- 
toluenesulfonic acid monohydrates ], and l-methoxy-2-propanol 36.60g. 

c. ARC engine performance Spin coat Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. of the 
above ARC was carried out for 60 seconds by 4000rpm on silicon and a quartz substrate, and hot-platen 
hardening was carried out over 60 seconds at 175 degrees C. The spreading engine performance was 
excellent. The film absorbance in 248nm was 0.88 in 1000A of thickness. As for ethyl-acetate stripping, a 
lifting, another side, and a film absorbance increased 0.35% of decrease of thickness by 1.61%. 
Example 9 Addition of the 8-hydroxyquinoline to the epoxy novolak for forming epoxy novolak resin, 
manufacture of the deep ultraviolet ARC guided from the 8 -hydroxy quinaldine, and engine-performance a. 
color graft-ized oligomer It is DEN about deep ultraviolet activity oligomer like the manufacture indicated 
by the example 1. Tetramethylammonium hydroxide was used as a catalyst among l-methoxy-2-propanol, 
and 438 epoxy novolak resin was manufactured by making it react with the 8-hydroxyquinoline of 
stoichiometric quantities. The theoretical solid content of the oligomer which the color in a solution 
combined was 29.2 % of the weight. 

b. ARC pharmaceutical preparation Thermosetting ARC pharmaceutical preparation The above-mentioned 
color graft-ized oligomer, CYMEL It was manufactured from the methylation melamine-formaldehyde resin 
of 303LF, 55mg of p-toluenesulfonic acid monohydrates, and 1 -methoxy-2-propanol, and they were mixed 
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by the following ratio. : ** A part Weight % and the color graft-ized oligomer solution in an ARC solution 
14.88 and CYMEL 303 LF 1.65 and p-toluenesulfonic acid monohydrate 0.1 1 and l-methoxy-2-propanol 
89.68c.ARC engine performance The spin coat of the above ARC was carried out for 60 seconds by 
4000rpm on silicon and a quartz substrate, and, subsequently hot-platen hardening was carried out over 60 
seconds at 205 degrees C. The spreading engine performance was excellent. The film absorbance in 248nm 
was 0.87 in 1000A of thickness. Ethyl-acetate stripping did not cause reduction of thickness or a film 
absorbance. JSR The middle class trial carried out by the photoresist of DC500 does not almost have mutual 
mixing with a resist, or showed 3.4% of ARC increased thickness which is not. 

[Translation done.] 
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